Abstrak
Reverse transcription-polymerase chain reaction (RT-PCR) is a known technique to transcript RNA to cDNA (complementary DNA), and then cDNA was amplifi ed by PCR. The advantage of this technique is the ability to detect HIV genome RNA in the early phase of infection when HIV-1 specifi c antibody is not yet produced by a newly HIV-1 infected person, or in the late phase in which antibody is unable to be detected. 1 Recently, we reported a qualitative RT-PCR assay which was potential to be used as an alternative test for detection of HIV-1 infection. 2 However, the assay could not be applied for quantifi cation of viral genome number in certain specimens. The quantitative assay is important to monitor the effi cacy of antiviral therapy of AIDS disease, preventing HIV-1 transmission from mother to infant, predicting the rate of disease progression and the time to development of AIDS or death. [3] [4] [5] To develop a valid quantitative RT-PCR, one should have a standard RNA to establish a curve of several viral RNA concentrations. The curve will be used to determine the number of viral genome copies (viral load). For that purpose, in this study we performed and optimized in vitro transcription of the HIV-1 RNA for standard RNA that can be used in the quantitative RT-PCR in the future.
METHODS

HIV-1 strain
The HIV-1 DNA was amplifi ed from PNL43 plasmid (the plasmid containing whole genome of HIV-1 subtype B).
Recombinant DNA techniques
Restriction endonucleases were purchased from New England Biolabs and were used following manu-Med J Indones facturer's specifi cations. The primers were synthesized by Gene Works-Australia. Other recombinant DNA methods were performed according to Ausubel et al. 6 Recombinant plasmid construction A 115-bp DNA of HIV-1 Gag fragment was amplifi ed by using HI853F (5'-CAG CAT TAT CAG AAG GAG CCA C-3)' and HI967R (5'-TCT GCA GCT TCC TCA TTG ATG G-3') primers. The PCR was performed in 100 μL of reaction mixture with following compositions: 1x PCR Buffer, 2. For construction of the recombinant plasmid, the bluntended DNA fragments were inserted into pBluescript II KS that was previously restricted by Sma I enzyme (blunt-ended restriction). The recombinant plasmid contains sequences corresponding to nucleotide (nt) from 1±857 to 1±967 of the HIV-1 genome, preceded by the sequence for the bacteriophage T7 RNA polymerase promoter. To confi rm the exact orientation of insert, we analyzed the orientation by PCR using M13F and HI967R primers ( Figure 1 ).
RNA transcription
Before RNA transcription was performed, the circular recombinant plasmids were restricted by EcoRI enzyme to produce the linier DNA plasmids ( Figure  1 ). Afterwards, those were cleaned by using QIAquick PCR Purifi cation Kit (Qiagen), and the cleaned plasmids were used as template for RNA transcription. RNA transcription reaction was performed in 50 μL of reaction mixture with following compositions: 1x T7 Reaction buffer; 1 mM of each ATP, GTP, UTP, and TTP; 10 mM DTT; 50 U of T7 RNA polymerases; 56 U of RNase Inhibitors; 1.250 ng DNA template. The mixture was incubated at 37 0 C for 60 min using Thermal cycler (AB Applied Biosystems Gene Amp PCR System), followed by adding 200 U of DNase into the reactionmix and incubated at 37 0 C for 30 min. The reaction was terminated by incubating at 85 0 C for 5 min.
Confi rmation of RNA transcription
The result of RNA transcription was used as template for RT-PCR and PCR reactions in which both reactions were conducted simultaneously. The PCR reaction was performed with composition and condition as mentioned above, while the RT-PCR was performed in 20 μL of reaction mixture with following compositions: 1x One-step RT-PCR Buffer, 2. The gels were stained with ethidium bromide after electrophoresis, and RNA or DNA bands on gels were visualized by exposing the gels on ultraviolet light.
RESULTS
Recombinant plasmid
pBluescript II SK was used for constructing the recombinant plasmid containing a 115-bp DNA of HIV-1 (Figure 1 ). Of the tested putative 20 recombinant plasmids, fi ve plasmids contained the HIV-1 DNA (insert) with the exactly true orientation (data not shown). The insert orientation was confi rmed by the PCR technique by using specifi c primers (Figure 1 ).
RNA transcription
Before the recombinant plasmid used as template for RNA transcription, the plasmid was restricted by EcoRI enzyme to linearize the plasmid in order T7 RNA polymerase to terminate the transcription (Figure 1 ).
Mixture of RNA transcription reaction was analyzed on polyacrylamide gel and showed three bands ( Figure  2A ). After adding DNase enzyme into the mixture, only two bands were detected ( Figure 2B ). The results indicated that bands above 300 bp and slightly above 1353-bp DNA markers were thought as RNA fragments because after adding DNase the the fragments still existed. The recombinant plasmids were detected on gel if untreated with DNase ( Figure 2A, lane 1&2) , and were not detected after treated with DNase ( Figure 2B, lane  1&2) ; convincing that the recombinant plasmids were DNA fragments used as template for RNA transcription.
Confi rmation of RNA transcription
To ensure the reaction of RNA transcription worked well, the transcription products were confi rmed by onetube RT-PCR reaction. A positive RT-PCR was defi ned by a 115 bp DNA fragment visualized at the right position on polyacrylamide gel (Figure 3 ). To know whether RNA of transcription reaction was amplifi ed by RT-PCR technique, PCR was performed simultaneously with RT-PCR. The confi rmation assay showed that there was a 115 bp DNA fragment detected by RT-PCR on 8% polyacrylamide gel (Figure 3 , line rpS), and there was no any DNA fragment/band resulted by PCR (Figure 3, line  pS) . The results were supported by results of reactions for negative and positive controls showing no contamination and well working reaction, respectively (Figure 3) . The data showed that we successfully transcribed RNA of a conserved region of HIV- 
DISCUSSION
Most of HIV-1 infected people take 5-10 years after initial infection to progress to acquired immunodefi ciency syndrome (AIDS). 7 The quantitative assays are important tests for predicting the course of HIV-1 infection and are very useful in management of patients with HIV/AIDS. [3] [4] [5] 8 Our objective in this study was to optimize the reaction of the HIV-1 RNA transcription to produce the standard HIV-1 RNA. The standard RNA will be very useful in development of quantitative RT-PCR assay in the future.
Before performing the RNA transcription, we amplifi ed a conserved fragment of HIV-1 Gag gene and then it inserted into pBluescript II SK . The plasmid has a bacteriophage T7 RNA polymerase promoter as a recognition site for RNA polymerase to initiate the RNA transcription. (Figure 1) . Other researchers used different types of plasmids for constructing the recombinant plasmid for in vitro RNA transcription such as pET-3a, pUC19, and pAR1219 vectors. [9] [10] [11] Those the vector used in this study have the same principles as those used in other studies, which have a recognition site, in the upstream of an inserted gene, for T7 RNA polymerase to initiate RNA transcription. For terminating the RNA transcription, some researchers used a T7 terminator sequence in downstream of inserted gene that will give a signal for T7 RNA polymerase to stop the transcription. 9, 12 In this study, we used EcoRI to linearize the plasmid in order T7 RNA polymerase to terminate the transcription (Figure 1 ). The same strategy was also reported by other researchers. 10, 13, 14 Since general intention of this study is the production of HIV-1 standard RNA for quantitative assay of HIV-1 genome, we focused on the insert orientation in the recombinant plasmid. This constitutes the important step so that RNA(s) transcribed by RNA polymerase are positive-sense RNA(s) as HIV-1 has genome so. Therefore, before using the recombinant plasmid as template for RNA transcription, its inserted orientation has to be analyzed. One technique for confi rmation of true orientation of inserted DNA fragment or gene is sequencing method. 14, 15 However, in this study we used a different approach, namely PCR technique using specifi c primers (Figure 1 ).
According to a map of recombinant plasmid illustrated in Figure 1 revealed that a 130-bp RNA fragment should be transcribed. However, as shown in Figure 2 two RNA fragments with unexpected sizes were detected. This pattern were also reported by Zlatko Legic. 16 The presence of two RNA fragments with unexpected sizes is caused by type of polyacrylamide gel used, namely nondenaturing gel. Such gel is not suitable for determining accurately RNA size. The RNA can form extensive secondary structure via intra-molecular base pairing. 17 The structure will occasionally give multiple bands that are probably caused by the single-stranded RNA forming a number of different structural conformations. 18 In addition, topology of RNA can also affect its migration, making RNA to appear longer on the gel. 19 One reason why we used non-denaturing gel to analyze singlestranded RNA was to determine the integrity of the RNA transcript. As showed in Figure 2 that the RNA transcript has good integrity that indicates the correct procedure of RNA transcription reaction without RNA degradation and the ready step to further application.
The RT-PCR and PCR assays were performed simultaneously for confi rmation of RNA transcription (Figure 3) , as also conducted by other researchers. 9, 20, 21 By the strategy, the RT-PCR products and no PCR product will be detected if RNA is transcribed successfully. The RT-PCR product is DNA fragment resulted from RT enzyme activity from RNA into cDNAs, and those are then amplifi ed by DNA polymerases to synthesize double-stranded DNA. Figure 3 showed that a 115-bp was detected by RT-PCR but not by PCR, indicating that the HIV-1 RNA has been successfully transcribed.
In conclusion, we successfully constructed the recombinant plasmid containing the conserved region of the HIV-1 Gag gene with true orientation for in vitro RNA transcription reaction. The HIV-1 RNA has also successfully been transcribed. In the future, the RNA will be used as standard RNA in a quantitative RT-PCR assay.
